Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/KR05/000668 
International filing date: 09 March 2005 (09.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: KR 

Number: 10-2005-0007330 

Filing date: 24 January 2005 (24.01.2005) 



Date of receipt at the International Bureau: 30 June 2005 (30.06.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



1^ M&B ohsu m®9\ a^-jif #SJ*f# §9^. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office 

£ 2! S 2 : ^^§3 2005^ M 0007330 S 
App I i cat i on Number 1 0-2005-0007330 

S & m W : 2005^ 01H 24^ 
Date of Application JAN 24, 2005 

m S 21 : gfAllgf 

Applicant(s) YANG, Sei Yang 



2005 £ 06 1! 09 Si 



•8^ 



COMMISSIONER 




[AH US] ^SlSS!AH 

[aai?^] mm 

0001 

[*||S8JXU 2005.01.24 

Si &xl OIS 0|g& Si 
S^SS] Dynamic-Ver i f icat ion-Based Ver i f icat ion Apparatus 

Achieving High Verification Performance and 

Verification Efficiency, and the Verification 

Methodology Using the Same 

[S3] gfAllgf 
[#8&]3H] 4-1998-037998-4 

[SSI gfAllgf 

4-1998-037998-4 

[^£5! ^§f] 
[«S^S1 KR 

mm 

[•SBiai 10-2004-0017476 
[•8 SIX}] 2004.03.09 
3 AH HI D|S¥ 

KR 

mm 



82-1 



10-2004-0118529 
[S£!SiXU 2004.12.28 

[^ixi] mm a xii42^°i ^uchi °iahoi ?\2.t mo\ titu a. § 

§f (en 

PI^M^iS] 0 0 38,000 a 

[^tsie] so e 80,000 m 

2 2d 40,000 S! 

[^iai-s^s] o s o m 

imm 158,000 si 

JH£J(70%^&1) 
[3-0^ 75,400 S 

[§¥AH#] 1.fi2fAH • SAIIAH(E0)_2S 



82-2 



M-ir^x]^, aH^H^s] ^3zf# Jl^^-S. <>l-g-<?Rr AUDI'S 

£ 1 ^^^^ ^ejsq^ 1 s\ °]^$] x\^o]&^ 1 Ai^efloiBl 

^§>7ll §>3L, ^<§^1 JL^# 3.711 ^ $1711 l&t]-. 

£ 1 
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°l-§-"?r ^ir ^w^r {Dynamic-Verification-Based Verification Apparatus 
Achieving High Verification Performance and Verification Efficiency, and the 
Verification Methodology Using the Same} 

<i> £1 ^ ^ ^r*V ^711 ^ 3r*l^ <H /fl^iis 51^. 

<2> 512 #^<H1 ^ -M^l ^ 4€r <H 7fl^^]^-S. IE. A] 

<3> 513 ^ £ ^1<?>§1-^ Al^-eflol^o. ^sjsj-^ ^ o. 7fl ef 

<4> 514 ^ £ Dr^OlH *fl#^Rr AH-5flo]/£ t}-7}jo] 1*} Al^eflol^s)- 

<5> 515(a) £ 511 ^xl^ 512 ^ ^ *]-%■■$: ^Tfl ^JiSHr 

7fl^^^.S 51^1^ 5lX|^t 51^. 

<6> 515(b) 511 ifl^lfe 512 5f ^ 6 l-g-?r ^Tfl ^J^Rr 31 

2f^# 7fl^^^S- 51A] *f 51A]*f 51^. 
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<7> 516(a) c £2 4 €^1 ^ ^l-i-sll ^Tfl 

o] 1^1- o]«lo^ Al^eflcl^o, t^ig^o^ ^J^Kr ^-^^r 7fl3^o.5. 51 A] *V 51^ . 

<8> 516(b) 512 5f ^ °]-g-*V i§7fl ^ ^^-^o]^ t^j 

<9> 516(c) 512 9\ ^ °l-g-tb ^1 ^^flX} Al^-^o]^ TEt^l 

*V 51^. 

<10> 516(d) ^ 512 9\ i§7fl ^J^H Aj^-^o]^ T^Tfl 

<11> <51^£] ^JS-Jf^r^l tfl^ ^-31^ 41^ > 

<12> 32 : 34 : ^l^H^I 

<B> 35 : 

<14> £ ^HflnV TflojE^ °R>^ c^ig X\ + ^°] ^§Kr 

7l#^l ^7^1^ TlHm^ oRT-o] t\x]ig Al^Bfl^- Al^^o]^ 
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<is> ^§711 ^ *Ksi*)l ^^7l#o] ^aj-Tfl ^f-^l tq-el- AA 

% vflx]^ 7i7))o) fl-2.7> 3^ 7flo|m^H ^1*> Til 

*H$= 7^1^^ S^^ElJl $1^ 7}77}^ njEflofl <gcH TlHH^ «=>1^ ^) 

Si ^S]JL 9XA-. ^HMH^l A ^llSfl^lP-S Hf-i. ifl 

^|tfl 70%^1^1 ^1^ ^1 §1-711 I^SAl, W}^ iflofl X^S^ HJ- 

-gTfl^ jL^iLS ^711 ^^§>7l S^f^^l « 0 V ^ €-2-^1 

Tl^lji oi^K 

<16> nielli Al^Bfl^ ^O.S ^7^1§>^ ^7ll§l-ir tfl#o] ¥ 7>^7> fl^ 

31 n §>M-^ DUV(Design Under Verification)^ 31, a ^hM"^ BlliHiffl^l 

(testbench, gh£-5.^- TBS ^M)^) 0 !^. DUV-^r ^*\SLS- «K£*ll ^ 

* 7-1 *H ^JLS. W^l^r ^711 cfl^lji ) Ell^Swfl^lir Sfl^ ^ °1 W 
^H^i ^*Kr ^ A o v %# S-^^tr DUV^l ^1# ^1 Af-g-^T^-. DUV 

# Al^H^o. Tl^is}^} ^-M DUV^l <y^^r °I7> 
§1-31 <y7>^ ^^-5- DUV^H #^5lir ^^f« y>o>s.^7-l ^ 7$o] <gti>^ 

<17> ^m^l^ ^711 € ^*ll§ ^711 ^^§>7l ^§H^1 ^H-SIM 7l#^i 
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^(Hardware Description Language, o]^. HDLS. ^]^r)M- Al^efl 7]^- 

^(System Description Language, °11- SDLS ^^O^f B]o_<i 

^IH^-IH^^^ (Hardware Verification Language, £-9-3. HVLS ^r^3^-)^> 

^e^^l HDL Al^eflolBl^C^S., Verilog Al^lo^ , VHDL Al^eflojBl, 
Sy s t emVer i 1 og a] ^ 31 °] B| ^ ) M- SDL a] § efl o] b] ( ofl 5. , Sy s t emC *1 § efl o] , HW/SW 
co-simulator ^-)°1 Af-g-^c^l ji &^1, ^-foT| xx\-^-X]^ ^s.^ bUt^a-] 

HVL Al^eflojBls-C^jL, Vera a] ^ 31 o] , e a] iSfl ^)5L Qo] A>-g-s]ji 

$i^f. °l^f ^ Al^^olBl^ -M^l rflAj-s]^ ^l^S^^ll- ^H^H^c. 

S. 5L^^^\; <y^H^A£ A]^^S. ^Aj^ iHE?|6] tt"B-| Aj-ofl 

Ai ^>^O.S ^r|5M°l Aj-71 ^«fl*> TjHH^ OjAj-Oj ^ofl tflSflAi^ 

Al^HAl A] §V7l- A!7]ltflAj-ol a7loll al^S>c^ iH^Kr ^-^71- 51 JL 

Si^-. <H 315., 1000^ 711 ^Aj-ol A^Tlll- HDL Al^eflolBm- SDL Al^lo^ 

S. Al^^ol^^ ^ O.C11 €^*h^ HS^lAil- ^zj-ft ^^ollA-1 Sfl^ 

HDL Al^eflolBjS A|7jl# Al^sflol^^ yg -foil Ajl-eflol^ eflxl^BlAi^ 
^(Register Transfer Level, ol^- RTLS . ^^-)o.s is}kr 10- 

100 cycles/sec!- ^7]7l o^^M, tIHS *}^r?-]}°}^ ^sj^ 1-10 

cycles/secl- ^7]7l7> o]^°- nfl-f H*!^ ojcl. sfl^ Til ^ 

J17} ^_S.*1 Al^eflol^ A>Ol^^ ^ ^WflT?l A>O]^0flA-l^-Bl 3}tJ| ^Ajoq A>Ol^ 

oi ^A^S. Alxfl Al^-efloi^ AlTi^ aj-aj-o. s€*>7ll jLefl ^bItII ^cf. 
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^ ^^o] ^^rfl, ^*flfe ^ Ali^KoflS., A]!; fill o] 

^7>^7l, Sj-H-SIM ^-i-^^lBl, FPGA HSSBfol^ A^Bfl -)^- A>-g-€r>7li4, # 
^ 1 <>l#£l ^^fBK^S, lOOtflSl ^H.^Bllol^)^ HDL Al^eH ol b^- °1 

^^}3L o)^ ji^si i_ilH^]a.# Al^H^tsimulation farm)^: 

^>-g-§>^ *}^3H 711>S1 ^ A>-§-§>^ ^ ^7^1 S7l 

^ 3-8-°! ^7V^§1-Jl, ^ (synthesis) *W HDL AH^ol^S a} 

-g-§Kr ^iLT=f €^1 ^efl ^^H, ^§>7l7> HDL Al-i-iSMtH ti l ^ ^fl-f ^ ^ 
3L, Al^Bflol ^oi yi^ ^1/^ # W ^2L, 

^l^M ^#31*1^^1 HDL Al-i-iflolBjofl tfl-$ #3L5.7> ol^ §VH.^H 7ltiV5l 
^ Al^ofl til§Val nflo. HDL Al^olBj^fe o}J- ^.^J. ^ ^ 

*r ^711 SiE.§ol 71^ ^ Al^cfl^^ ^ £1*1 S£±r ^7} ^> 

ai d\% §>^^ih 71^ ^i^Bfls.^ ^m^<a a^a^^ 

u} 7>-g-Sljl Al-i-^flol^-i- ol^-§V^ All-ell e>lA£ 51 a^o. ^7x171^ 

Al^ellol^ ^ m^] Ell^EUjl^yl- 2^1^ ^^}^ 7V^%> 

*}TjBt, n^^x]^o) ol el 711 ol 7§^5L ^B^S. ^ *\]<Q ^$*}A 

^ jL-5}±r ^IliH^H Al -1511 ol^ AlTl^l ^S|^ 

^ ^ Bll^H^Hl W >M!-3M>a -8-«Hf ^-fofl^r A^ell 

^"(simulation farm)* ol-g-SH^el-S. H^^l All-iSM>S *}A£r c| # 
^ol o>^)ol 0}^. ol «q- ^ ^jg-o. SDL AH-ell o1e^# Af-g-^ 7§°-5L A&AA 
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iffl^ <a^iHH-e-^ #^7l, 5.^, ^A>7l, T^S^^ 

DUV rfls] ^^!dH#^ ^le^l #31 € ^(advanced verification) 7] 
*1 ^s^f ^>¥S]-# ^H^tt ^l^Hwfl^l 7 r ^^-( test bench 

automation), ?1 tf| 5] *1 *1 ^^(coverage-driven verification), ^^7}^ 
(assertion-based verif icat ion)^MH ^VilX\ «3A*t ^ ^ °1 ^1 ^ ^tr^fl 
S A}-g-^ Al^eflolAi^ ^t= # ^ o. ,g^cr^- ^^^1 Jf^jL^-i- S^fl 

^>7ll ^rf. ^>%ol o>#t11 ^ ^ ^ ^ ^ 7l«* ^H^l 

*r <^^f-^ ^ ^Tjvf, 7l^«flo> tt]n7l- ^fl^r rfl^^o] o^] 

^ <^§Rr ?Avlo) 7}^}JL, B\=L7} ^^}?]} o]v]d\] ^^}5L $X^}^ 
vflfe ^l^fe tHn7V o]t\6\] ^^fl§]-^7l# ^o>^ji 

*ll7i§Kr *l^r* ^^7}M- ^o^, o]§ ^ §]] 

€*r#3 ^ (probing)^ *l#*ruL, o]^- ^t^M ^#<yi*H^# 
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HVL-=r AV-g-^c^ Bfl^S^l^m ^^l^ Q^SlS. HDL *1 o| b] -g- ^ 
APKApplication Program Interface)^ VPI/PLI/FLI ^H^l A>-g-§>^ c> 

cfl o]^o^ Al^^ol^o^ ^ l^S^^r _S.ii IE tf-E- 

<20> ^e]-, xl^-^>x]o| ^TH^r ^liBj^^jM^CRegister Transfer 

Level, S^-S^ ol-a- RTLS ^MJ^SO^H^. ^§7lHH ^ 7 1## A)--g-<5}-c*| ^ uflE 

5] #7V# §fl^§VjiA> RTL ^iL^S fe^ ^(behavioral level )vfl 

x]^ Al^efl^^^^Ai DUV^f TB 5L^f-# ^SH*! RTL 

*flS£- ^Sr€ ^ 2M:*m ^ Ir^tr ^-fr^L^r tflJf^ 

^711^^ RTL ^r^H^I ^TjHl nfl-f ^Sfl^ o| 7 ] irfl^-o]^, RTL ^ 

3] 7.1 ^H^o] -MTll^r tflJf^ tfl^-ofl I7fl ojAj-o} ifl^Jl 

SOC(System On a Chip) ^l^N, o]^ yvo_ S0C s-^ £5.^Aif ^<?Rr 

rfl-g-^ iHB^Hf ifl^JL 9X°]x\ SOC ^HH^ ^l^^r ifl^J- 

^^l^^l (co-design) ^ ^1 ^#(co-ver i f icat ion)^ 

<H ^cfl^S ^dl^ RTL ^r^H ^#51 DUV^l *r*3^5.*r 
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^ilsMr A>-g-^ ^7]- ^^1, iHS?^ 7fl^#^ Zfl^ol^ §Rr ^ 

<2i> ^o] Al-g-£]o]^ji oji^ Al^eHo]^^ o]Hjl S -^^( event -driven) 

^ll:^ 0 l^ 0 l^f. ^llr^H^ °1 A r 0 l#-7l*K cycle-based) Al^^c]^, e 

^-7ltiV( transact ion-based) ^^-eflo]^ ^o] ^HJ-SK abstract ion)€ 7l 

^ ^H-Sllol^iLc)- cfls> 10-lOOufl ^5. HHfsxln} o]h31 S -^^ ^^^ol^o^l 

<^ Afl^^o] gro^ §>S.$n<H ^#°ll^r 7^ Af-g-^x] ^<5>3l iSB^o] 

7i#^ 7}^- #^#(virtual platfornO^-S. 1 ?} Af-g-£|ji ^ <£%o]x%. ^, Aj-oj-a 

tfl-Sf^ ^JE-^ ^H-^fl^l^ €tfl^^-S 7dJL§>Jl &i=. 
<£%o)x%. 3^ ^ °lifflH-^g- 7-11: ^1°!^, ^r°l#-7lti]r All-^ol^, H^-S- 
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<22> ^^H, £ ^tflfl-S.^ A^fl ^7|)6fl T^*V ^^g- 

^^r#°11 tfl^ 7>Al£( v i s ibility)7> A^Sl^c-ll, ^-aflfe ^) ^ sJ-^j. 

^^1 cfl^H 7>^S>7ll ojs. S - - cj £(dump) #3) 

efM^* t'J^ 3^ til3H§>c^ Al^o]^ ^Al^o] tfle* 2*11 <*M ^tIItt 10 

§1-71 ^1 3.^] ^ll^Rr Airi^^^l- ^#^1 1§H Ai^efloi^ 

^^Ei ^ISfir 71^*1 «o Vl 3*Rr tq-s>fl Al^-^olA4 ^3^^- H.711 ^ 

Sl^l ^JIA] iflxl^ 7}^2\ W 0 V^3lf Hl57*><^ Al^eflol^ ^A]^ 3.711 ^§>^ 

Ai£ S H.^Ai ^1# ^ 0151^ §Kr 7}^s)-^ yj-^^ ^ 

<23> £r IE t}--g. ^°^.±r, ^ ^ 7l «HH A>-g-5l^ BflAE^ 
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7[Aln| A]^§>711 ^Ji^fe 7^3^ °1# W ^ ^1^§> 

W #711 sj #4] ^*3€ *ll:3H*i cj-^cq ^ 

§}^r ^-*H *}*jl AH-eflol^ X\7^ a.711 ^ §}^r T^S^ 

y o^^-, °]f ^ ^l^^-o.^ S^E^H ^ i^ir ^SH^H ^ 

# ^*l^r S^H/^B^l^ Jg^j SL^J^-S 7>^§>7ll *Rr ^l^. 

^6\] ^ #7lHH §}^1 #7flS ^£lir ^HHH #7fl S] 

#7^ ^# ^^Hi t^s^ ^^-S A>-g-§l-7ll <5}jL, # 
7j\9] %-g-§}^ ^ #7ll<3l Aj^^j ^*S€ $1711 

6>qsl-, €-S-°11 ^H^H^r ^ #7fls] 3# eflsl^is §}<*H ^ #711 £1 

§1-31 $l^r ^H?J 7>^§>7ll ^^1^. 

<26> ^- ^^1 IE CfS. S.^ #7lHH ^HlAi ^l^Elif- ^7^1 

3f^c11 Aj-<fl ^TlHlT-i t^tIIS ^l^Sl^r ^HHH #?fl£] 

^ #711 Si ^I^Hl «<H4°.S A]-g- §1-711 §>J1, ^ # 

711*1 ^2f# %-g-<5}<*| #711*1 ^1^§>711 ^€ $1711 
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oyu|5}-, rfjiofl ^EH^ gj-ifl ^^o] yl^ yg^ 5)1 31 §MAl #Jfl 

^ $I^r 3^2} 7}^}7\] ^ %°]^. 

<27> ^ Ir^Sl i£ Cf^- ^J5-5-^r, #fl Sj-fl ^J^tt ^^1 

^oll tcfel-A-1 #<?} ^cH^l ^jft t£t))S. ^HHH ^ ^ ofl ^ 

<H 3^ y o^^ *l-i:3H>S* H^2fl^-7ly]: Al^eilo]^, A>o]s_ 7 iy> aI^o] 
41, ^H-^ ^llrefl^l^ ^^*>7ll *>-§-*>?fl *>3i, ^ ^# 

xlxll^o] ^ol ^t^aJ-^ jr^.^ ^Kg- 7^§>7ll §Rr ^ °"| . 

<28> #71 ^-^^ ^§>7l ^. Tg-^ofl ^711 ^ 

HH^ll^^- 1 C»1#S1 Al^eHolBl7l- ^1^5^ 1 °1#^ ^^f^S ^^T}. ^ i 
^^B^lAi ^JeJSM, #71 ^711 ^ #*H1 2 ol#5i ^^Bl# 

°1 5£*f ^^Utt 2 °1#2] sgsfE-l^ ^^M^i ^E|# ^ofl 

3\-<U^$] vilH^a# 7>^§>7ll #71 1 olAj-ol AH-ellolBlfe 

oiHfl S -^.^ Ai^eiioiEis.^ iiji, ^ ^i^m-^ ^m^oiE^ A> 

0 l#-7lti> Al^ellolE^ ^ol ^tt 0^37, ^o. A>ols_ 7 ltil- Al^^olE-lStfh 

^€ ^£ SJUa, ^ A>oi^-7lti> Ai^efloiElsl- H?tai^-7ly> Al^oiE-ls £ 

6 1 ^€ SJlul, 3L£r ^I^IS-^^ ^l^ellolE^ A>ol^-7lti> Al^-eflolElS!]- 

82-14 



^*Kr ^(functional verification)^ Af-g-^ ^ 5^ ^ o^e}-, 

-g-€ nr §lJl, yfl^l (placement) ^ ^(rout ing)°| £]J1 ^#^1 Ej-^l^Ji 

1- tII^e^o] LilHel^H^l ^j^-Al^ (back-annotated) ^r^f+3 ^°) U <1 

Ai£ Af-g-S] ^ $|cf. ZieiM- A|rg^ ^ X>^# ^#§Kr 

3^ *>7lS tHoIH^ ^^^lM- Bfol^l ^ofl uflSflA^ h o V 

tf^ ^ ol^Og. 4Jt^^ Aj^7lS. ^2}, 3 

^IHS. 5flxl^Bl*l^^(Register Transfer Level, QSlS. <>1# RTLS 
oflAi ^^t^, oiiLtq- ^ ^^o] ej^ ^(behavioral level HM- H^^i^r 
^(transaction 1 eve 1 ) °ll a} J£ ^-g-^ ^ $1+^1 Sr^-S.^ 4Jt^ ^ S RTL°T| a^ $] 

H^K^, ^ ^^i^H^l 3^0] 

^-g- ^^H^ ^^^Ai£ ^-g-Sjc^ ^ o^-. 
<30> Aj-7] ^ ^SH^lH^r 4i7ll 2Hf ^Ml ^HIt} ^7^ ^-7> 

^-S. ^7VS] <H *1 HDL 2H vflxl^ SDL 2H ^l^r HVL 2H ^x]^ C/C++ 2H 

^^1+3 AI^^O]^ T^Eg^ vflX^ olfS] S^SAi, Al^eflol^o. ^ 
°llAi^ Al-i-eflo]^ AlTi Aj-oflAi ^ #2MUr ^ 1 ^ Al^-eflo]^ Al 
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§>3i, ^-§-7}°] A^-ofl n^A] *\^ri\]°]&2>\ ^eflM-, 

^>7l 7}X\5L7\ DUV^H^l 1 aJ-e]]^. TB^I 

#3 A o V 3m 7^>§1-Xln>, TBS] 4>Efl# 7^§>Xl <g±r ^-9-^ °1 tflAl^ AH-^o] 
^ # ^"71 7}X\5L7} ^_£L*V DUV^i ^ 1 ^ Tfl z!j *fl -& 2] SL^ 

^eflH.)ol y£X\ ^(wait)S. ^7} i+^ofl cJ-a] ^ 7 fl 

( resume) §1-71 7<\*Jo) 55Jf5] 4>Bfl ^Ji<2}- -frA^r}- . ^ 

^zfl^fl^ ^>Bfl( s tate)^ ^«*|H ^^M- A]n«sl Al^olAj 

Al^oflAio] ^-.o. oj^- ^SAi, ^^Zfl^o] Aj-Bfl «.^i^-Hfl ^ 

^jlS M-^ ^ $131 a^^Efl AjiUr Ir^-^Efl j^&ig _o 

#^ ^ ^H-elM-a Al^ollA^ ^s-o. A^z^o] ^^Aj-Efl^ 
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sfl^ HTflzWi e*fl*Hr 1 ^ ai a] 

H( combinational feed-back) 7> ^A*V DUV^a^ l o]Aj-^ a^zA 

e^fl^ ^-f°il^r fll^H ^S.^ =l*r ^^M- Aln^s-n];^ ^ 

* S-^f ^ ^ l^fe ^l^f. TB-2] Aj-BflfJ TB<=>11 ^fl^fe A]n^^^ 
^ Al^EflolAi Al^oflA^ ^olcf. c]sf ^ *l#i*H 

MM", 7>A]5l7l- ^^.^ DUV^lAi^ 1 ojAj-o^ ^^Tfl^S.^ Aj-Bfl^ 

#5(1 o]^ # ^#ofl ^A^ A o > 7 ] 7>Al£ 7 > DUV^Ai*! 1 A^zA^ 

2.€- ^^a^Ai^i sl^ <y#^ ^Hrt °1 ^^#^AiM- 

oflA| nfl o]wfl S ^Aln>rf ^a]^ nfl A>ol^>cf x^-^ nfl E ^ A^t} 

^jjj- Aj-7] A-l^ 7]-Al£7f ^A^b DUV<M 3] 1 O^o] A| ^ 7j\ xfl # °] Aj-Bfl# o] -g- 

*H^i) ^1 ^ti^Rr Aj-g-A}^ 5]£cfl ^Ai 

>m ^ 2H«n #7ii§>^ ^ Ain^om- tfl^ ^ o. 

7l *g Al^efloiBlS. HDL Al^^olE-K^S, Verilog a] 5fl o] 

M- VHDL Al^-eflolE-iq- SystemVerilog All-iSM^ Af-g-^i- ^-fofl Al^-eflol 
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A o v ^# ^^Rr «o v ^^ *r HDL *ll-iilMB|S] save(NC-Verilog, 

Veri log-XL, VCS^l ^ checkpoint (Model Si m^l ^-f)^ ^ o_ Aj-g-^ 

al, ^ ^^-^<=>1^ -tfEflS^-E] Al^H^ Al^oHAi^-Bl *fl 7fl ^ 

y o Vt 3^ °11S-Ai HDL ^l-i-^^lBl^ restore(ModelSim) restart (NC-Ver i log, 

Veri log-XL, VCS)^f ^ ^1~§-% V ^ 9.M. 2^ 1 ^ 31^*11 3 

^ *1§3H^ *l*r *H sfl^ A o v 7 ] x oi^s] ^^zfl^o^ ^ 

T^ofl ^fl^Rr Sfl^ ^^r#^M- Aln^-^o] A o V 7 ] Aj-Bfl^ ^S.^ 7|-^J1 A] 

cf<£^ a|) o]^^ (control lability) y o Vt S## ^>-§-% v SHr*H, U 
Al-i-iSflolBl5l XMR(Cross Module Reference)^: ^h^l force/release 
procedural statement ^ PLI/VPI/FLI^ ^ Aj^efl^^ ^o. A r -g-^- ^ 

7> S\S.7\ Q S=oll ^-7>^|«H^^ °l^r ^ 71^ ^ A r ^o_S 

^^oflA^ 41 Til #^§>J1 ^«J«Rr ^r^H tij-=^l ^} 

^ ^ ^ (probing) §Rr W €-S-*>^-. o] «q- ^ A^l 

SH.olH a^i -SL^f# ^§>Ji °lf ^§1-71 ^sflAi ^oi ^.g.^ Aln^ 
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^ ^ef, ^ tfl^ ^ a^o] £*11 €-2-^1 £ aI^o]^ ^ *H1 

^3^&1 ^7} &t\-. x%^x\ X\^-z\)o]^ It.} ^ ^Ml °1 1*1" *1 

Bfl^l^ ^l^HH^] ^ Al3.^#ol!4 T^^#-g- HJ-^] tflAj-O.^. Al^ ^Ml 2*> Al 
§3H^ ^lt^l°l^ *}Zt O^Ai^-Ei I*]- A]^-5flol^ ^SAl^Z7>xl ^SJ^A-I 
^ Cfl^o] £ Aln^S-om ^ Al^tflcllAi ^^§1-711 °1 

c^- go] 2*1- A] Ol^ 0^0^51 ^711 £_^-S\ ^*1« S^^l ^}^, *flS£ 

Aln^^oiq- ^ cflAj-o_ s ^§}Ji Alfeflo]^ rf^l Al^eflo]^ A j 

^ *H1 ^^Rr ^a^. n&m oi5f ^ tii^-^o] Ai^eflo]^^- ai^ 

511^1^ (WH^Bj 23} oR> til^ §1-711 ^0.5- ^1 Al7^A ^ 

711 ^1^ ^ ^^^1 Al^eflo]^^- ^jix} ^ *H«a ^ 

^ ^llre^l^ ^Hl ^711 sH-ofl ^fl§Kr SL^ 

* ^ tfl^S. ^^ji ^llrsll 0 !^ ^sf^^l °1## ^H^^ ^sj^ 

is}r&X\ X\^^)o)^ 7l^is}?\) 5)^ ^Hf Al«J§M &JI Tsl #51101^0. ^sj^ 
^ofl yl§>^ aI^^o]^ Al^lo] ufle* StilHl^JfE-l ^tfl lOWfl ojAj- ^7>§>7ll $\°] 

d l a?t #*)1 a.711 ^slTil W ^VM^ °1^ £°1 ^§31 

^7%*}^ £L€- Al^l^#^ ^Xll Al 1-5)1 o]Ai ^-7^6]] ^ ^ A| ^S§>7ll ^1 ^ 
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^H5]^r A] ^5)H^ ^(simulation waveform) c-11 o] ^ ^] 3.7)7} ^ 7]7}v}°]^_ 

sf^ *R>*r7l ^a^ cfl-g-^^ ciiaf €-2.5- ^ ^ ^He}, 

°l^r y ^°] ^ ^(oflS, Verilog^ VCD/extended-VCD ^ ^*l^r Novas^}*! 
FSDB ^ ifl*l*f SHM, VCS+^f ^ ^Ht^He-I 3^^)°- 

§>H.^iH.ofl Al^-eflo]^ cIl^B^l- ^EiS. gH^M sf^^M 

(waveform viewer)S ^§Rr ^^MH^ nfl-f t] Al^fo] _£_§}7ll ^o] oj ^^j- 

Bfl^l^^ Al^eflo]^ cfTfl^ ^ Al^5flol^ r^l 5] 2 M-^f<H 

A]^ ^ 7 j. # ^eflSj-xl ^rjl Al^^Tfl Al^-^o]^^ ^ ojTil o]5f 

^ 1*1- Al^elH^ u\-^o\}a] ^*$s\o]x]±r ^ Al^eflo]^ c^o] !^ o] 

Al^^o]^^ «o>^^Ai<4 ^ Al^eflo]^ Al^V 0°11 A-j ^%S\7\ 

^37 A>-g-X r 7^ ^Ajol ol^ Al^sflolAl Aj^T^cHAi 7 j-^ ^ofl^JfE-l 

^ $151^- Al^eflol^ ^(ofl Sj Aj^eflo]^ Al^oH^«-Ei nfl 100,000 

^ *fl 50,000 A]^5llo-|^ Afol^^cf)^ Qz>}?~ Al^^o]^ X\% 

# *b, fc, ... ^^H^ Aj-Bflu|-, 7]- A] 5171- ^J3_*f DUV^lAl^ 1 oj^o] 

^^^^#51 ^-tflsq- U}eM*r TB^l Aj-Hfl So , Sl , ... 5t # A^(7l-Al£7> 
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S^r ^^Ml^ TB^ #Efl X^J- i%X\6)] X\^-$]o]# ^ ^ofl Aj- 7 j 7}X\5L7} 

PLI $dumpvars ^^l^r $dumpport 

^^Irf. o]^ ^-o] 1 oj^ Al^^o]^ Al^S-oflA] Xl^loi^o] ^-BflM-, 7M£ 

xH>(7fAl£ 7 f DIAMH^ 1 ^^l^fl^l-i;^ 4>Hflir ^^l-^l 1 ?]-, TB^l 

^-Bfl# ^^-^1 ^-M^r TB^ #i*fl tflAioil Al^eflo]^ ^ ^ofl ^ 

5lH^o- -f^M ^7^1 2H(^7il SH.^ DUV TBI- 3H)1 #*fl*Kr 

Ain^^ojq- f^H 41^1 o.^ <^ 1# ^ 
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7># 3}-^^ ^(S(-^>^ nJ-^S] oflSfe. S-^J* ^71^ 

(assertion technique)^; ^>-g-s>^ ^ ^Hr^H^d #7lHH ^39 3^ 1 

Tj^-oll^ TB^ ^l-Efl tflAloll Al^Eflo]^ ^ ^6\) ^^A-] Aj- 7 ] 7M£7} ^ 

vfl*l*r S^^W ^l-g-^l^l^ ^m°l Al^-efl 

10,000 M-i^^ 20,000 M-t27} $I^r ^-M, 10,000 M-^^fe 20,000 

M-i^ofl yl§H *\zt^o_s. $1^31 20,000 M-^s^r 10,000 M-i^^l 

*l*b8: *m*^}7] Sfl^ ^ll^H^ ^"Bfl ^*l^r 7>Al£ 7r ^Jl*l 

DUV<H1^1^ 1 ojAj-o] A|^7ja^s.5] 7-H>^ 4 v Efl^r TB^ ^^fl^l ^^Kr TB 

$] Aj-nfl^l-Xll- ^ Aj-Efl Al-g;^©!^^ ^EflM- 7MH7} ^-S-tb DUV^l 

A^ 1 ojAj-o} A^zH^^o] Aj-Bfl(TB<>l ^>Bfl# 7^§>Xl ^ 3 "M *r ^ 7>A] 
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TBS] 4>Bfl a o v 7 ] ! o]a o >^ ^^zn^s.3f tB^ 4>Efl 

^i-EflM- DUV<=1H^ l ^tflsq- 

^S-M^r 7R>€ TB^ ^"Bfl# ^_ if 5 . _ 2; _ 5 ._ n Z]-Z}-O.S Al^^ol^o^ ^-Bflq- 7]- 
X]SL7} DUV<HH<3] 1 ^7ll^^#o] A o >Bfl( TB o] Aj-Hfl# X^>§>X] ^ 

^T^fl^- TBS] ^>Bfl# Zj-Z^ Al^eflc]^ A]^ £ w , , 

^Tfl ^711 ^^lsq- ^ ^ nfl^l 

nq-^i ^ cfl*v qa]^^- xi^Tfl ^ ^ o] 

3f ^ 2}-^ 7]^9\ HJ-^^ 3.711 

<31> 5& y o Vt S^S.^^r 3H1A^ DUVM- ^H^Hl ^fl§Kr 31 #^"2 

« ^ ^ ^(divide & conquer) y 0 Vl £# A}-g-^- ^ $1^. ©1 ^-f^l^r 
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3 # 4iHH$ll<H7> ^7)1 3Hf £M ^<*H DUVSf ^liBH^li tfl*H ^ 
S. ^°11 °lf ^ cfl^-& 0 l >M ITEM'S ^ 711*1 1^1- ^ll-efl 0 !^ ^ 

oflA] SUH^ ^Tfl SH.^ ^-7> 3Bt} ^7> Y7>W. <*l 7l 

^ ^^11-^ (design bloclO^m 3.711 DUV W *fl^H*ffl*l S.^r^ 

cf. ^ o>M&V, DUVSf EliH^^H ^tilr^^S. Tjl #3 <y ifl^-ofl 

^ 1 §>^S.#« 7MJ1 $Iirdl, ojs. Z|Z|J= ^Tlll-^ol^j! 

^ ^ ^Tlll-el^om. DUV, nsjji tliB'ffl^ ^^IM- 

S-^f- ^ 711 7Jjxfl( design object )■&<*! B)-uL % v DUV ^^7> 

§>M-S.^ ^7ll7nx|7l- € ^ ^ DUV ^°\] ^*fl*Rr ^ ^Tfl-I-eJ 

§VM-51 i§7llzfl*ll7} € ^£ $131, 2 o]A o Vo^ ^Tjl^-^^o] ^.c^ ^ufo] ^ 7^1 ^ ^1 
71- € ^£ Al#3M>a #31^ 1*> ^MH^* ^ €7111- 

^^1 SL^ ^HsH ^ X-l^ ^Ml, £r ^ 

$1 <^l-g-SH «fl^ € 7111-^011 tfl^V M7flSl i£ 

^ € Tlll-^-^l ^711 S351- ^o] t |AE«|^ t ^o] Al^-^o]^ ^ 

W. ^°1 ^ -MtIII-^-^s Afl^.^ EiiiE^if A l#31 

c^o. ^sj^ ^3=^ Ai^eilo]^ ^J^^ ^^*>7ll sq^ ^ofl til§><^ ; ^ 

7111-^^ SL^r ^^#^f < ^%^^ 4^(^15., VCD/extendted VCD 4^ 
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^+M+3 FSDB sj-H)^: ^l^STffl^lSl- ^ °l-g-*>>fl ^ W *l#3zf *1 

l-eflol^ *l*h§: ^ Sfl^" ^ofl §> 

API (Application Program Interface)!- ^>-g-§>^ ^(Veri log°IH^ VPI/PLI, VHDL 
<HHfe FLI neiM- A PI# ^£^1 2Hf A]^- 

^olBjofl <=l^l7l7jl 5]^ API .SL^SflH-S. ^1§H ^ll"^ ^£7} 3.711 

Synopsys^l VCS 7.0^)^1^ API* A>-g-§>x] <^Jf sH-HK^S, C, C++ 

Al#^<>1^6fl o^A^if ^o] 7 ^ §t7l 51 *N1, ^-foflif ^ 

§>c+ Al^-elH^ ^)o] ^ Al-i-^ol^ofl^ ^s-H <g<H*l ^ ^ 

^ °l-g-«H ^11-51101^ ^sj-^ ^*J«H M7H^1 Al^-^lo]^ s|-<go- ^j^Sj. 

n^^r^lM- ^^1 tim hj-^c] ^ o_^t ^-fofli^ aj- 7 | M7fl o} Al^eflo]^ ^^sf 

« Sfl^ ^In^^^lM- €*r# d l #*fl§Kr ^^H-^-aZf 4+71 1*> Al^ 

efl°l^ ^1 ^S. sf-^^lM- ^H^m^ Al^efloi^ 

^7>^°1 Al^^ol^oflA^ §H^- ^7111-^^1 $7fl§>ir 5L-& Aln^^^lM- 
oil cfl*I ^-g. Al^eflo]^^- ^i^^tIM-, ^tflAj-o] sq^r ^ 

Alzi^^^m- ^^s-oll £fl?r ^^r^i Al^eflo]^^- ^^^cf. n><H, bj- 

^ol ^A*r ^ Aln^^om 2 ^TUtSfoil ^r^^^Ai ^ 
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^ ^l^f ^sflo] duvsJ- ^Efls] 4^ tflist!^ Al-&iSIM>S*l- 

# ^l^r^H^ #7ll 1*1- Al^eflo]^oil^ VPI/PLI/FLI ^H^H^ Al^eflo] 

^ ^J*}^ VCD tfl*l*r FSDB# ^§Rr nfl^Hl ^ 1 ^#S] B^EHfl^ 

^*l?l*r ^£ 7}^tMl, o]«q. ^ ^^1^ 1^1- Aj^efloi^ 3>L6\) VCD ^ 
*l^r FSDB# JlliE^lS ^ 7>^§>cl-. 

<32> ol<2]. ^ ^ 7>Xl «F^#£r 7]^ Al^-5flol^ ^^ofl ti] §><*| >S Tfl 2? *1| ■& 

°11 tfl^ ^ 7MEf ^fl^>^£ Al^efloi^^ 3^ 7^>Al7lxl 

n> oj-^21-, o>rl All- efl o| ^ -f ^ sIM ^ ^S^H ^r g J 

§1-711 51^ ^K^H 71^ ^ ofl^H 

Bi 3^ FPGA HS-SBfc^ §eg^ ^>-g-§M ^Jl^i ^1#3H^ a. 

711 W^l^r ^£ 7h^*>^ (*H|^r Lfl-g-^ ^Efl^l^i #7l ^- 7> 

*1 ^^91 A Al^eflol^ y 0 v^^ b aI-Mo^ yj-^ ^ 

< 33 > neiM- <a^a a aI^o^ yj-y^ B aI^o]^ tg-^^ ^ o.ofl 4 

-g-^ ^ «l3€r°l $1* Q AA. -f-?d A ^^-ell^l^ y o^^ ^^Ml ^ 
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e M nfl-f £ jgo-ofl t . t t ._ lt t ._ 2t ... ,._ n aI^^a^ % n+ i J^o] aI^o]^ 

B Aj^eflo]^ tg-^o^ ^-foflTr 2 ^> o]j?o} Al^efloi^^A] a] 3] o] ,g ^o) ^ 

Ireflo]^ a o VAia.rf^ ^ a]^ ^ ^a]^ asflH ^ B a] 

l-elM^ aj-tf^s ^iL^l ^4. aelM-, a11:^|o1b|7> 2 o]>y-oijL Al^-efl 

olEi#ol ^sq^ *H-7flS] ^^Ei#(oilS., X7fl5] Al^-5flo]Bl7l- X/fl ^ ^ 

^7} ^Ajofl 1^0.5. ^3*Rr 7Hr§}rK o]^ ^ ^ 

(temporally parallel execution)^ls]-Jl *}3L, B A]^-eflo]^ tg-^oflA^ *§?m ^ 
"S-Zt^^-S- <S^r ^i^^S ^H^J (spatially parallel 

execution) 0 !^ ^«1-7]S. *tth 
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a} o]«lo^ Al^eflo]Ai^ ^-^^ tiling l^V ^l-ir^H^* 

^7^)91 Aj^^cl^^l-Xl^ 7>^«V ^I^^^S HB>S7]1 ^J^^A], 1A> Ol 

^ is] ol^ Al^eflo]^^. ^sj^i^j ^iL# n^^Kr ?H ^ll-f 

£ ^IfeM^ ^r^l^l 1*> Al^-5flol^ £ 2 o^l-o] l-oj-71-ir 2 ^1 

Aj-o] Al^eflolEi^ Af^-Sl-^A-1 ^1^0.5. ^r*3§Rr ^>14. ^M", °1^ ^ 
Al^eflo]^ cf^O] 1^ Al^ol^ollA-lo} ^sj^ Z| Al^eflo]Bl7l- ^ 

^0.5. ^r^slfe 6>^3i <S^sl^ ^^§>^^> ^ 1-^1 il^ 

aJlH.^ ^71 Sf ^.tf|s|1^7> y o Vl ^ ^ll-ell 0 !^ #31 1 

^^1 ^^0.5- ^71-^m- cfS ^ ^Al igjg.^ A^ 57^=. a}- 

-g-S>O^A^ A^H^Hr ^o]cl-. A|7ll iiL^H Al^ol^o} o. o_ 

i}^ ^ ^711 SH.0II ^S(loop)^-i-# ^^^.^.(un-rolling) ^H^-^: ^7^1-7^- 
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^^(sensitivity list)°H^1 B]iBff ^7^}^^-, 

^ ^SKr # ^1^. ol^q- ^ ^ ^ s.*)^*^ 

?A$-A ^^-Sf ^ Til « ^<*H ^HtsIM^ ^ 3 J§>ji, -f ^ *11:3I 0 1^ #2l|°1M 
^^\t\] ^*3*Kr ^^^91 <« H^, W ^m^M-a ^711 

o] o^o} Al-i-fillol^o- olwfle-^^ Al^eflolBl^ A>-g-*Kr 7g^-d\) o>rl 

5)1°!^ ^Tll^l 1*} a]^ sflo]^ ofl a-1^ oiyjiE-^^( event - driven ) Al^efloiE^ A} 
-g-^Kr tfl^l ^^-S. ^H-^ Al^-elloiE^q- cfl^ 10-lOOwfl ^^7} 

BB>^ Al-ols_ 7 ]tiV (cycle _ based) A^ellolBll- Al-g-^ H o Vt ^ ^Sfl 

Ai VerilogM- VHDLS. 3.^^ ^Tfl S=S x^s]-^ « 0 >^H1S, HDL2SystemC 
^- A>-g-§><^A-l x}^ SystemC ^^H^ HDL AllriSlH 

^ tfl^Hl SystemC aI^oIe^ A h -g-^- ^ ^rf. ^tf^O-S SystemC Al^eHo^ 
^ ^vRS.^n^^y} €-2- &-g-i5.S Verilog A^efl oj b] 14 VHDL a] § efl E] «q- a] 52. 

^ HHl-STll ^o] 7}±§S}V).. ^ tg-^Sl ^ o.o!l^ All-£llol 

^ I*} AH-5flol^o. SystemC A ] -.^ojBm A>ols_ 7l tiV (cycle _ based) Al^ 

ellolE-1^ ^^t^ aH^H^ ^ 7 i^ 1 olAj-ol ^ Al§ 

Sfl O] A£ Al^#ollAi O)^- X\7$-5}^ cflAjofl, 71- Al £71- ^_S.«t DUV^Ai^l 1 o]Aj- 
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IS] o]A o >o^ ^ A ]-.^o]^ Al^^oflA-^ IS) ojAj- ^^-§>JL(7>Al£7> ^A*V DUV<^1 
1 o]A o V^ ^^zfl^^o] Aj-Efli^ x\^x\vY, TB^l 4VHfl# ^ ^-f 

*fl*r TBS] Aj-Efl T^l cflAlofl Xl^o]^ ^ ^-7j-6\] y£^X\ ^-7} 7}X\SL7} 

5] Al^-^o]^^- 2 o]Aj-o] ^^b1 >$HH #o> 7 Rr 2 °1>£2] HDL Al^eflo]E^# a} 
-%-S\-5L ^l^o_JL ^«S*>7ll 6 1# #7] ^ Al^-eflo]^ cf^o] ^ 

^-Efl 271^11 ^ = t11 ^sH*! ^St4. ^ ^l^refloi^ 

^HH^l 1^1- o]3>-6\} ^*Ji^ Al^^o]Eio11 Aj-g-S]^ ^liH^^l^ ^l^"5fl 

c]^ ^HH^l l^> Al^efloi^oflA] A}-g-*l EjliE^Kojis, SystemCS ^#^1 
1iS«fl^])t AV-g-^- ^ oi^ ^.Dl ofLje]-, 3!*11 HJ"lHH*r 1*1- 

o]Bl7> Aj-Ol^-O.^. Al^eflo]^ Aj-Efl# Oj-g-^ 740] ^7l^^S 1^> A]^ 

5)1 o]# 3f^o)lAi A-] ^ 7M£7} €-S-^ DUV<M ^ 1 °l A o V ^ ^3l^^l#^l A o V ^fl^ 
iL# ol^-§1^0> Cll-^A-1 1^1- Al^Eflo]^ JZf^oflAl TB*1 4 V ^fl# ^^>*1 ^ 

^ 7>Al£ 7 > DUV^H^l 1 °R>Sl ^7Hzflx^^ 5L 

^6\)A]^ ci^^tr ^ aH^o]^ ^ ^ofl 2^ a] nfl olyflH ifl*l 
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VCD dumpM- FSDB dump* , B-fliH^lS. t^^sflA-] Jf-i£ x\^z])o]# #7]]°] 

1*} o^o] Al^^cl^oflAi Af-g-^- o]9\. ^ro] ^Eflo^ BfliH^lt A> 

-g-§}*l e^Ji ^l^refloi^ t^jo] a] ^efl o] a£ ofl a} A^zg t^je^^. ^> 

v} t££ 5flB}7ltiV ^Bfl7]- €efl^] 4^-* n^s.^]7} 

<35> ^ <?i^ 7l^^ rtl ^§31 RTLl^l 

l*> Al^-eflo]^^- RTL aJt^i 3Bf ol-g-§><^ RTL°fl *\ °] ^\ event - 

driven) ^ AVo]s_ 7 ]ti>( cycle _ 5ased) hj-ai Al^efl oj ^§V^a] a^s^oH 

Aj-Efl^ji-g- 1 o]Aj-o^ ^ Al^^cl^ Al^^oflAi 7<\^}jL, 

RTL AH-eflojAlollA-l Aj-71 1 ojAj-0] a]-.^^ Al^S-oflA] 1 o]Aj-o] 

^Bfl^^# AA^r °]^%SLS.*\ 1 0]Aj-o) ^ol^^oHA^ A] ^efl O] A^S- o. ^ ^ 
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SDF(Standard Delay Format) ^ ^°1^ ^lt^]^£ 7>^5r Jl, bJ-o] 

<36> flofl^ ^ ^-O], ^ ^11:^1 °l^d 1*> Al^eflol^^- j5Lr}- 

AH-^O]^ t^O] ^ 0]^Oj Al^eflo]^ § t>| ^H^ofl*| 

^ 7]- Al 517]- ^iL«t DUV^i^l 1 tfl^ ^^jLHls, 4i7ll^ 

#*fl3jJi)# ^*>3i, A J"7l ^ Al^efloi^ i^i- o1«lo] Al^efloi^oiiA-l 

A J-7l ¥^^iL# <>l-g-*Hr ^ Al-l-efM^oi ^£ °1^ £ 4 

^ nfl-o ^o_§v ^o.^ ^ ^^o] ^ h o >^^ gj.^ 4i 7^1 7l^( top- 

down design methodology)^: ^°1 ^l-g^Rr^l , °l^f ^ ^^Hl^l ^ <*H 

§>^S(^1S., ^W^HH 5)1^1 iBl^^f 71 *H TlHH^r^S.) ^3°. 
^ ^^17> ^SM-SL^r ?H ^^A| ^S(<^1S, M^l 

o|H ellxl^E^^^* 7-l^Ai THolS^O.^) ^0.^ ^ 5| <H C> ^cf . 

5r Al, 3H1A1 «F^^ T2r7jHH £<H*l All- ell oi^ ^« °1 ^ *r 

#31 HIS, ^^^^Ai*l Al i-eil oi^ oi ^4 #711 <>l eflxiiBl^i 

^^H, SE^r 31*1^ ^^^A-^ Al-^Sllol^ cl ^rf ^ cfTflo] 

7flolS^)^Ai Al^ellol^cfl *]-g-ig- + o|t=S. ^tO^A) §>^A1 

Ai ^cHH AlTfl^l ^^Aj# ^ ^l^l^°H S.^AlO. S ^ £ ^ & 

Til 5^ nfl^- ^7>A]o] ^ol ojcf. o]S>\- Q*. Al^o]^ Hj-tf^ xfl^ 

^ H o Vl ^€r( verification methodology)^^ § 9X^} , ^ ^ ^?fl 
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*1 #31 3^ 3.711 ^ ^ o>^e}, ^ 7^ A] 

^ #31 €^1 Al^^lS. 3711 ^ $l^r ^S-Sr H o^°14. °l^r €^1 ^ 

^3: Tfl ( imp lenient at ion phase) Magma Design Automation 

(physical synthesis)^*! a}-§-*1-<*H €■ 7^ 7l#o] e>l s-y] <>1 ^ 

(GBS: Gain-based Synthesis) 7l#<^H <£^r t 5U^r -fH>>tt ^ 

3J°1M <S^: ^ SlTfl & ^*fl tiVjE^l ^1 ^^oflA]^ 3|tfl ^fl^ ^Aj-g]. 

A-l M-Bl-M-Tll 5] 31, o]^ ^Tfl ^JSl^ -gTfl ^ ## ^(design & 

verification iteration)^: ^efl^Hr y A°M. =L^\ ¥r ^-«HH3 tg-^ GBS 

^^T^HlA-1 SH^TflS ^1^5l^A-l Sl^r #%°fl ^tfl^^ 

^ ^l^^SAi 2.^- 61 sq- 3f5L*t ^tfl^ « 0 >xlAl^ ^ ^ « o v^oi 

^ 9X^. *}°}$SLg.^ ^ 7l#o] 7^ 7}^]JL ^M-^r 

^ y]^o]^ r£ 4= 7 fl^xj ^o]^ GBS^T-iir #7lHH S><fl 

^^(Hfol^l ^^.)c 1 l ^c^xlJE^- Aj-o^ ^^oH^«-Bi olofl ?A 
91 ^°\], ^ 2j-g-§Kr 7l#^ tfl^Sl ^-fofl Sfl^}^ ^Aj- 

3 ^^H^ <>l2Rr ^ «>tflS. #7]HH ^§11^1 71^- 7&$_d\] 

^o]7]^ ^<fi^6\}A\ 7g^ T^ttR 1 * #^Kr ^o]2l- ^ ^ ol^_ s f Aj- 

^ ## ^^1-71- ^ ^ ^^oflAl^ eflslsii ^ ^ 
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#31^ ^r^H^l ^l-i^H^l <=>l-g-^ ^ 9Xt\) ^ ^ ^ ^> 

^ *r^lM3 ^Hr^o"^ 0 ! sl-b DUV ^^7> ^ 

^ uV^^t?];, ^711 ^Af^-( design reuse) ^ ^ <>1-R- 

DUV^l 1 ^ ^^zfl^s-^ol aj-o^ ^o_ S ^^ofl cflsfl^jE 

^ 7fl^^ ^cflS ^-g-SH^ ^ 9.M. ^S., DUV iflefl 57fl^l ^7jl#^- BO, Bl, 
B2, B3, B47> ^flSj-JL BO^ Bl^ ^I'fflS-^^ Verilog RTL $Iol 
B2, B3, B4-b 7s>o]^-7lti> SystemC $l^r ^-f^l^r BO^ Bl°fl W 

Al^efloj^o] B2^ B3^f B4^1 tfl^r a>o]s_ 7 ] a>oj aI^o]^ 
A ^SH^ , DUV Y^-^^-S-ir ^r^^T-i Al^-eflo]^o] ^3^0.5. A]!; 

5flo|^o} in f M ol^ 7^^. UtiV^O.^. C) £ ^H^^H 

$\ Al^eflolAi ^-3*7> & £ SH^^H DUV71- 5L^^5]^^7i S.S] ^ 

Tj^-ollH DUV^r V):^} M*H^ *>^, °1^> ^ *BHH JfB] 

<37> ^ o>^e> ^ 4r A r*}7fl, 2 °R>^ ^#^1^5] 

82-34 



<38> ^ °}^, £^ H o^#* *r^€ ^MH^ 

S., Al-^eflol^ sj-^oflA-l DUV^ TB^l^l VCDM- FSDB)# 1 ^8*3tI1 

o_^ 7} t)vi\% <r^€ ^l^Ml °1 ^ ^§31 7\}7]7\ 

H^JL o] oH-^cfl^ Aj^L cfS. ^ o_s 7> jro^ ^^l 

§1-711 ol^ol^ ^ o^tII §1-^ ^o] o£t±. 0)9]- ^ ^-o] Al^ol^ol a]^ ^ 
*J H o v ^# incremental simulation) ol €[^v)} , 

^llr^H^l tfltb U-^^l ^£^1 ^-^(cfl* 1 ?!^- ^ 10- 

2004-55330^ 10-2004-93310) <*fl ^^^H £1-8-^-3. ^7H]>| ^^o] ^ 

<39> <#7] ^ ^ a. cfS. S.^ ^ <^#^ ^w-^t t=t£0- ^ 

A] oflofl tfl^ a o > a ^ ^,g. t^yB^i-Tii ^e-mTll € ^°l^f. 

<40> 511 £r, ^^o])A] ^^Sl^r £ ^ i5E?fl^ ^5)1 o]b]# ^ 

*r 3^5. ^€ £ ^ «1 °d 7fl^3)^S 51*1*1 
S-T^olrf. 

<4l> 512 ^fj-Bjo])*} £<$S\±r ^ ^ iHE^l^S} 2 Al^efl 

^ 2 ^Aj-ol ol^ ^^e-1## ^^Bl ^^3.^ ^ 

^€ #^°il ^r*!r €31 ^1^1 IE <g ofl-i- ;fl^o S 51^*1 JE^l 

<42> 513 ^ £^ ^11:511^^ #31 ?1 l*r 51=§^1 ^7l^o.S ifl 
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*l*r 1 ^ ^H-Sfl^l^ ^^#^1^1 ^H-Sfl^l^^ ^HflM-, 7H£7> 

DUV«11^^ 1 €^Zfl^S.^ AJ-^ ^ o-ofl Tq-Bl-^fe. TB^ ^Bfl# *l 

3K7MS.7> DUV^H°1 1 o]^rS] ^^^^#5] ^Sfl^- T^^n}, TB^ # 

Bfl# x^v§>x] ^ ^-f^l^r TB^ -^"Efl x^v tflxiofl Al^eflo]^ # ^ofl z^a] 

^7l 7MH7} ^A*V DUV°1H<2] 1 °l A o^ i^l^l^ 13- ^aZf ol^S. 

2^> Al#iSlM>8 ^^oflAi A] #^61^611^ 7-^^ n+l7fl^ Al^-^O]^ Aj-Bfl 

7-1^ 7MH7} DUV^H^ 1 o]Aj-o} ^t^t^S] ^-Bfl^ 7j ^.ofl 

Aj- TB^ ^>Bfl ^oflA] M-^ Aj-Bfl SH S Xl^-eflol^^- ^^§].^(7>AlH7l- ^A^- 

<43> 514 ^l^^ol^ T^Til^l 1*}- Xl^-eflo]^ ^sj £^ofl ^71^0-S. Al 

^eflol^oj Aj- B flq- j 7-1^ 7l-A]5L7l- ^Att DUV°1H<31 1 o]Aj-^ A^jzfl^so} ^- 
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zfl^#^ ^-Efl^ ^^-^m, TBS] x^§>xl ^ ^-f oflfe TB^l -tfEfl 

^^j-)§l-J7 5 Al^^o]^ t^o] 1^ o]^l^ Al ^3101^0^ Aj- 7 j 03.^ 

«y 1^1- Al^eflol^ollAi A-}^ 1 ojAj-O} Al -.^o]A£ Aj-Bflvf, A^^ 7 >*1 
517]- ^_£L1& DUV^^l 1 o]Aj-o} ^zfl^S-o} Aj-Efl^^ 

TB^ ^-Bfl^T^Ai(7l-Al£7> ^jl^b DUV^l^i^l 1 Aj-Efl^ A^V§> 

TB^l ^>Bfl# A^§l-xl ^ ^-M^r 7}X\5L7} DUV^l^l^ 1 

Al^eflo]^ Al^-Cfl (4, 4)0] A^A^ Al^^o]^ Aj^^O.^ §>A^ 

A-l ^ <g 7^}£- ^-ofl ^ Al^eflo]^ Aj-Bflq-, 7l-Al£7> DUV^H ^ 1 

^ A^jzfl^o] x-l^ Aj-Efl^ ^o.^] rcl-el-A^ TB^l A J-£fi 5; (7M £7> ^ 

^ DUV^H^] 1 ^^l ^^7n^l#5] Aj-Bfl^ A^V^Aln}, TB^ Aj-Bfll- A-) ^"S]-A] 
££tt ^^Ml^r 7]- A] 517]- ^_£L*V DUV^l^ 1 o]Aj-^ ^^Tfl^S.^ 7^^ ^ 5.) 

AH-eHoiA£^ A o > Efl q. i 7l-Al£7> DUV^l^i^l 1 ^>Bll 

^ TB^l Aj-Bfl^ A^^^jK 71-71 £7} DUV^H^ 1 ^zfl^S-o} Aj-Bfl 

7]^}^, TB^l Aj-Bfl# Al^-^Al ^ 3-M*r 7}X]SL7} ^<L^ DUV^^l 1 
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S-°l Aj-Bfl^. ^jjL6fl n}*^^ TB^l 5 ; -i, 5i- 2 , ... 5i-„ ##J5-S(7l-Al5l7> 

DUV^Ai^ 1 ^Tflzfl^l-i;^ Aj-Bflfe ^^-§>xlT3>, TB^l Aj-^flS- *i^*> 

5i-2, ... 5i- n 7 -| 7 n^S) Al Aj-Bflu(-, 7}X\^ 7 } ^gjH& DUV^l ^ ^ 1 

Aj-Bfl<q. ^JjLofl tCj-B^-A^ TB^l Aj-Bfl^-(7>A1517> ^.Sjft 

DUV^Ai*] 1 o]Aj-o] A^yJ^S-o] Aj-Bfli- X^AV^ln];, TB^ Aj-Bfl# ^AV^x] ^ 

3* ^^S^ Zj-ZVo] Al -.^o]^ f._ lf ^. 2 , ... ti, ti- lt ... 

<44> 515(a) £r 511 ifl^l^ 512^ ^ o]-g-^ A^ ^3§Kr ^ 

* o_ S 51Al*t ^J£olcf. 

<45> afl 100 ^ttHIa-h,, l^V Al^eflci^ ^ Sf^l ^ a1^<*M 

AUrSll^l^^l Aj-Bfl Iflx]^ ^tflAj-o] 5]^ DUV^ 1 ^1^^ 4i^l7fl^Sl Aj-Bflc^ 
TB^l Aj-Bfl ifl^i- ^tflAj-ol £l^ DIM 2] 1 ^l^^ A^zfl^o] AJ-B117]- A}^A] O. 
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S. ^711 2E1 51= # ^-7fS> Jl , ^ 102 #711 5. *fl 

102 ^TH^fe, ^j-Bfl XH,^ ^l^o]uf aj^j- A]^ ^§1-3! ^1 104 ^rTllS. ?!*3t4. 
^1 104 ^HH^, 1*} Al-g-^l©!^ ^r^^- Aj-Efl ^ii# x^l§>ji ^ 106 

^T^IS ^IW^h *fl 106 #7lHH^ *l-&iSM>S ^RVcfl (4, * e ) 

^^§>31 ^1 108 ^TllS. ^tb^. ^1 108 TEtTlHH^ 1*> Al^-eflol^ 2f^o11^ x-l 
A o v ^fl ^iL« °l-§-*><^ ^r*3 ^h^i ^ ^«S§>31 ^1 110 TEtTllS. 

*{| 110 ^TlHH^ S T=6fl ^fl^ ^Tfl SL^f- #3 ^ ^17151^ 

112 &7)}S. ^^JL, n^^l ^1 106 &7))S. ^l^^cf. *fl 112 #7lHH 

^Tfl S]:S.7> ?H ^-ois)^ #*fl azf^^ ^SL §1-711 51 31, 3.^*1 &SL 

^ xfl 102 T&TllS. ^W-. 
<46> 515(b) £1 ^^l^r 5L2Q ^ °l-g-^ «1 ^*J§Rr 5E 

<47> *(| 200 ^TlHl^i ^711 SE.^ cf| 'Si £-^-g; ^ 2 ^1^ ^7111-^^ ^ 

*}ul, 202 i&TllS xfl 202 TEtTHH^r l^V Al^eflo]^ ^sj s^ofl s_ 

^ ^711 5151 ofl ^7> 51511- ^7}^}3L *\] 204 #7)15. *1 ^ 2 04 ^Hl^-^ 

1*1- ^*S^ ^AHi zi 7111-51 #^1 <^:4 <y#eEMi cfl*i ^ 

* 7U>«b ^, Sfl^ ^j^^ ^-o] Al^lol^ ^s^}^ l o]^ Al^^ol 
& ^ >$^S>3L *fl 206 ^}S. ^l^W. *fl 206 ^TlHlA^ ^7} ^-^^1 
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€-2-*); Aln^#o]^- €^>3I 208 *fl 208 ^HH^ 

*}JL $i^r 1 <>l#Sl Al^-^o]^ o]^l Sf^^g; o]-g-^ Al^eflo]^ ^ 
^In^-^^IM- ^^l tfl^ ^ ^r^# ^^§>Ji 210 ^r^lS ?l«3t4. ^ 

210 ^TlHHfe ^711 3H.o|| ^fl*}^ €31 -$-^t ^ *fl 212 

SL^SJ-jL, n^*l ^r§>^ ^1 206 #7113. ^J^t^. 212 T&TlHHi- €31 

#S.7> ^sl^ ^1 ^S§>J1, n^^l ^1 204 #7113. 

<48> 516(a) ^ ol-g-^j- ^711 -f cl ^11-3H^ #31 

oflAi 2 oRVo} Al^eflo]^ 4>Hflu|-, 7]- X\ ^iL*l DUV^l *| B\ 1 ojAj-o^ ^ 

711 AA #3 ^-Bfl^ TB^ ^-Hfl^l ^^Ml^r TB ^"^^1# S^Kr 

^-$\(7}*}5L7} DlM*^ l ^711^^1^51 ^>Efl^ x^T-^nl, TB^l 

A J-Hfl# ^^l ^^lfe, 7>Al£7> DUV^H^ 1 ol^ ^7j] 7 _flxll-& 

51 x-1^-51 4>Efl)# ^oflAi 2 °]<#2\ Al^eflo]^ 7M1S.7> DWHH 

5] 1 ^7jl7jix|§ol A o V Bfl^- TB^l ^-Bflz7>x] 3-«M|fe TB^l # 

Efl^l# S^Kr ^n(7}X\5L7} ^A*t DUV^l^^ 1 ^^^fl^s.^ ^-Hfl^ 

7R!-*h*l#, TB^l 7]^}X\ ^ ^-fofl^, 7}Al£7} DUV°1H£1 1 

°1^ €3l7fl^ll#Sl X-l^ ^-Bfl)S-^-Bl 2 Al^-^olEi## Af-g-^^ 

X\ZfSt €^*H °1 2 o^s] Al^eflo]^^- 

37 ojS Al^eflo]^ ^^Sr 41 A>-g-^oflXl afl^^ ZL^ol 
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A. 

<4 9 > 516(b) b H2 5} ^ ol-g-^r -gTfl ^ Al^eflo]^ 

7-1 ^€ 2 oR>sl ^ 5iiE.(DUV ^^lM- DUV^^l 1 o]a o i-^ 7>s?l7] 
^eM^r DUV<^1 TBI- ^ 7>s^l)o] Aj-Efl^^ ^ofl^ 2 o]s£2\ 

o] Al^eflci^o. ^| o1 e^ Al^o^o^ ozf^^ SLA]*!; n^tf. 

<so> 516(c) 512 5f ^ «=»1 -g-^b i§7ll ^ t^tSIM^ #741 

ollA| 2 ^ i2H.(DUV DUVvflS] 1 ^^ 7 Jj^^- 7 }^] 

7-1M-, Tj^-ofl ^S^i- DUV°11 TBI- ^ 7\^)$\ ^-Efl^iL# ^6\}X] 2°]# 

^Efl^jLM: Al^^H °1# 2 ^ S x=ol Aj-Bfl^^S. ZT-ZVO.S. 2^4 V 

5] Al^HE^o^ ^«|5]ir ^7^1 3Hf ZJ-Zj-S] 2:71 Aj-Bfl^- 

^ o] 2 ol^l-ol Al^^ol^ ^^o^ ^«JS>J1 o]§ Al^-eflol^ #1^- 
^ 7>^-x}o]l7ll *fl 51^ ^olr-11, Aj- 7 j ^11: #7ll<y 1 

^ll-eflol^^- A>oi^-7lti> Al^efloi^o.^ ^sj-ji #71 ^ Al^-efloi^ 
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$1^-. ^ "o^^ A o V 7l Al^^o]^ #711 91 1*> A]# 

eflo]^ a^o^ ^ #7fl§Kr 1 s.^) l^fSEoj oi^^j. oi f a 

<52> 516(d) 552 ^ ^ S# ^llr^H^ #31 

^Eflir *1^1-*1#:, TB-^l ^Efl# ^^"^1 ^ 3-M*r TB^ ^ ^ tflAlofl 

^H-^fl 6 l^ ^ ^^l #7l 7ME7} DUV^l^^ l oJaj-o} ^^ 7 j»^| 
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X^S>JL), Al^sflo]^ ^Tflo] 1*> ol^ofl A^iLS ^«JS]ir *ll;5lH^ 

^eflo]^ c3-7ll<y 1a> Al^eflo]^ ^oflA-l 2 o]Aj-o] Al^eflolAi ^14, 7 > 

AlH7> DUV^H^ ! 0]*$-$) ^^m^S] *\^& ^>Bfl^ TB A-] 

TB -^-Hfl^l ^ ^S^B] Al^-^o]A£o] t^AjO.^. 
§>JL, ©1 Al-^sflol^ol Al^s]ir 2E1 ^fl^Rr 1 

°1 2 °R>o} Al^-eflolEi## °l-g-«M ^Ajofl Al^-^o]A£ ^©J^ 2 ©R>^ A] 
l-efl^l^ ^^^ f o A^tjj-jL, ^-71 2 ojAj-o^ ^Bj-g-ofl^ ^A]O.S. Ai^-efl 

<53> ^ ^O], £ *grT$6\) ^ ^ ^ ^ o]Wr o]JZ-i£ A^Tj] ^ h o V 

J^^O] A^S-^g- ^^j7 ; Ol ^ofl A] ^7H?1 Al^-^O]^^ gj-T^S] A] 

«>S.7|1 ^ SMI ^5.^ Aix|S] *}ZtSr UB>^ A] # ifl 
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i] 

5fl<>H, 

U-^^-S TH^lS^^^l UilH^^H^l #7fl§Kr 1 A^||S£o|l tfl*l- 

^ ^H-5flol^s.ol oi = ^^ ^ o^jl a^^l ^iL# ^-71 ^ 

# 4>7l a^tt^ ^JL-i- ^^§>^7] BHl-STll ^sjsj-ji, o] ^iLS oj-g-sj.^ 

A J"7l ^ ol^ cfTjl o] I*]- ojj3iol IS] o^o] Al^-^ol^s.^- 7>Al£# 

A] el] Sl-ji^ ^ 7]-^§>7ll *Kr ^711 ^1. 
2] 

^■i-^^l-a-i: 7fl 5] ^^Hwll^lS.^ ^ ^>sll ^711 ^ 

SLS. >«^€ TllolH^o] uiiHel^H^l 1 °R>£] ^711 ^#^1 
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# ^11-^1 ^1^1 1*1- ^l^ ^ ^#^1 ^^l^ 1*} IS) 

3H^* ^J^V^I #7] ^ Al^eflol^ ^7)1^1 1*} o]J3LO] IS] ol^l-o) 

£.43. sH^j rfA*!r a^tt^ ^iL# 4>7l ^11" e^]^ tl7|l<y 1^ ^ll^H^ 

7}^-°5. ^ $151^ i§7fl ^ ^€ TiHH^o] 

^ 1*} IS] °H>^ Al^eflol^S.^- 7MHI ^^.^^H Al^f§>7ll 

7Bf*j->fl Sfir ^ «o V ^. 

13^8" 3] 

^1 1 vfl^l^ ^1 2 *J- vfl*l^ ^1 12 «J- m*l^r ^1 54 i^l^r ^ 55 

°ii 5a«H^, 

3 7>^o.s ^ 1 <>1#S] Ai-i-efloi^ Al^iHH Al-i-^o]^ ^-Bfl# 1 01 
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Aj-o} spj ^EflS. ^S^r 7j\^r JE^Kr ^1 ^ ^ 

4] 

^ 1 *J- vfl^l^ ^ 2 ifl^lfe xfl 12 *j- ifl*l*r 54 *J- ^ 55 

s-s-o] cy^^o. Al^-^cl^l ^ ^ofl z|j^ xl^^o.S. l ol 

^1-51 s)-<a ^HfljL ^M°l °1# ^ >M-&^fl #31*2 1*> ^llrslH^ 
^^^Bl^ei^s °l-g-§Kr ^ X^§Rr ^711 w 0 >^. 

5] 

*fl 3 %H1 

Al^eflc]^ i^o] Ai^-eflo]^ a1*j ^ofl i oi^ Al^-efloi^ a] 

A-l^-Sj 1 o^o] Al#^6]>a Aj-EflS- ^oflAi 1 o]Aj-o] Al#^|ol>a Aj-Bfl# ^ 

3*H ^ *1#^IM^ #31^ 1*> lsl Al^efloi^^ ^ 

€ 1 tf^H^Bj ^€ ^ 5U£^f Al-i-^olBl# isl ojAj- A| 

^Ml ^l-i-^ol^ ^^D^Bl Al^eflol^^ IS] olAj- AlSj^Ai 4i7ll 

tfl^ ^r*3*Kr ^711 ^ « 0 >^ 
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WW 6] 

*\^}°}& 1*> ^11-5)1 -r^S ah Al^eflo]^^ ^ # x-HHjKr A]f 

511^1^ >M^°1 ^11:31 ^im^-S ^ ^Hl SU^r Al^-eflo]^ Aj-Bfl^. aj- 

71 S>M-5] X|^lojEH °1 ^6]^ Aj-Bfll- 7}*\5L A]^ 0] A^g- # 

ill Ajn^-i;^ T^^ofl tfl*V B^]^ ^JcSrRr -g?fl ^ 

7] 

^ 1 * 2 i^A]ir ^ 3 ifl*l*r 5 *J" ifl*l*r ^ 6 *J" ifl 

Al^r ^1 12 ^Al^ 54 «J- ifl*l^ ^ 55 SU^H , 

AHjAi aH-^o]^ Aj-Bfl^. a-^^ yj-^^- Al-i-iSflolBlSl save ^ 
checkpoint JL, Al^eflo]^ t^o] ^j. oji^ is] ojAj-o} A ] 
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restart ^ ^ ^ restore ^>-g-s>^ ^) ^ 

8] 

^l-i-efl^l^ ^l^l l*r ^ll^H^M: ^7) ^€ 

^-$)°}& ^£5} ^7^11-^#o11 rim 7>Al£# Al#€rl-7ll SfiL^ €31 ^ ^ 

9] 

^1 7 *J" rflxl^ xfl 12 *J- vflx]^ xfl 54 *J" rflx]^ 55 %H1 , 
^ ^11-511^^ ^31 91 l*r °}^-$] IS] X\^o]^ o>t£ Al^^o] 
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*J§H Al^eflc]^ ^JEl- ^§Rr ^^1 ^ ^ 
10] 

^1 1 *J" m^l^r 2 *J" T^^l^r 4 *J" ^*l^r *fl 8 *J- ifl^lfe *fl 12 *J" ^ 

54 ^^l^r 55 $1^^, 

& ^r^l^l 1*1- ^MH^ |§H ^^2 o]^-o) ^^^.s-s.^ oi^. ^^i^-s. 
sF^M ^^fBi uiis^H.S. 2 c-i^ ^e-H oi^^si 2 oRi-sl A] 

*11^Kr €31 

1^*0- 11] 

1 *J- ^^l^r ^1 2 *J- i^l^r 4 *J- ifl*l*r 8 *J- tfl^l^r 12 *J- tfl 
54 ^ ^*l^r *\] 55 ^Hl 9X°]*\. 
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^ Al#5flo]^ ^Tfl 91 1*} 12] o]Aj-o} AH^o^*- o>^ A]^-^o] 

4<H§H oj^xi 2 ojAj-o^ Ai^-ejio]^ 5F<a^ villas 2 

12] 

^1^ SS-SBfo]^ ^.g- -f-§><^ ojo^ o]-g-^ ^7^o] A] 

ill €^fl*Kr 1 ^Tjl^-S-S-ofl t^S}^ Al^-^ol^^ol ol^^^ ^ ol 

s^i^ ^A*!: ^j^«bsl ^if 1*1- Aj^elloi^ j^^ai x^^o.^. ^l!" 

^-7} ol-g-SM *}^& *&+\SLS- ^71- §1-31 , Aj-71 1^1- 

All-^ol^^. ^Sj^A-l Aj-71 i|^*Vol ^^JI, ^1 ^€ ^iL# °l-§- 
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§m «<^. 

13^8" 13] 

*fl 1 ^*1tt ^ 2 tfl^l^ *fl 3 ^ tfl*l^ 4 ^ tfl*l^ *fl 5 ^ tfl 

*l^r *)1 9 ^^l^r *l| 10 ^^l^r *)1 11 %> ifl*l^- *l| 12 %1 ifl*l^ ^ 23 

24 ifl*l^ *fl 25 *J- ^l^r *fl 27 *J- ^^1^ *fl 54 *J- tfl*l^r *(| 55 

14] 

*fl 31 *J- ^fl^lfe 32 &<>H, 

A^H^d r^o] 12>S] Al^-eflo]^^- A)-oj^- 7 )tiV Al^-5Hol^o. S ^ 

<>1^ ^T^l^l l^V 12] Al-i-^flol^ ^S-^^ Al^eflol^o,^. ^ 
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15] 

*fl 31 *J- ^*lfe 32 

Al^eflo]^ cj-Tflo] 1^1- Al^eflo]^^- DUV o] ^ ^xl^ DIM 3 l 
tfl§}al^ SystemC *11-3MB|# o]^-^ ^^*>J1, a] 
o]& 1*> IS] Al^eflo]^^ Verilog *1^5lHBl ifl*|^ 

VHDL ^#5flo]Ei tfl*l^ SystemVerilog ^Ht^H^ °l-g-*H ^*Kr ^ 
16] 

*fl 31 *J- ^lr 32 Sl^H, 

^ll^H^ ^7)}91 X\^i\)o}^ DUV o] x^ ^x]^ DUV^ l 

^Tll^^l t^o^ RTL Al^eflol^o,^. Al^eflo]^ 

711 <=] 1*> l$\ <*W$\ *Ht3H^ ^olH^ Al^eflol^O.^. ^«J*Kr 71 

13 t 1 * 17] 

*fl 14 *J- ifl*l*r ^ 15 *J- vfl*|*r *fl 16 %H1 

Al^ellolBl-i;^ ^-g-^A-l #3j§Rr a o V^ 

18] 
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Irefl^^ 2 <>1#^ ^l-ir^H-a #Efl# ^^jl, ^ ^llrelH^ ^-^j 

o] ^ o]JSLo]) ^^-O.S ^^^^r *1 #5)H^ 6fl A} 2 <>l#Sl Al^HBi# °l-g-§H 
#7l 1*} *1#3H^ *1#£ 2 °1#S] All -^cl^ Aj-Efl^E-] Al#^6]>a 

s 2 °l#si oq s 4<afoi4 spy* 

* Sfl^" €^H-«4 ^°1 2 oj^o] Al^^olEi^ °]^}^ ^X\o\) X\^$}o]# 
^^Q-S}^ 2 ojAj-o} Al-^sflol^ -MWSM: ^^§>J1, #71 2 ^^Ej# 

#ofl tflth 7>Al£# Sp^}^ ^7fl aj-t* 

Wt 1 * 19] 

*fl 14 U- x-flx]^ 16 &<>H, 

#71 ^TEt *1-M°l>a ^r^m 1*1- 14] Al^oi^ tIHH^ 

20] 

All 19 %H1 91°]*], 

#71 ^T£t Al^eflo^ t^o} !^ ol^LS] isl o]#S] Al^eflol^^- TllolH^r 
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21] 

*fl 14 sj- iflxl^ 15 %V iflxl^ 19 sj- i^x^ ^1 20 $1^1, 
22] 

*fl 14 *J- ifl*l^ *fl 15 i-fl^l^r *fl 19 l^x^ *\] 20 %H1 $1^1, 
23] 

*)1 1 M^l^r *)1 2 *J" vfl*l^ *)1 12 tfl*lfe- 54 *J- tfl*l^ 55 *J- 

^^*15] ^iL Al^^o]^ cj-Tjjo] ^j. Al^eflo]^ j^HH ^ 

^ S^AS ^ 1 6]Aj-ol ^ Al^^o]^ Al^S-oflA] 7]- A] £7]- ^A^b DUV^i 
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A J-7l 7fAlH7f ^A*b DlM^ 1 ^Tfl^^l #5] 2.^- ^ ^#3}. <y^2. 

5. X^^Tiq- ^ ^"71 ^ 1 oRVo] ^ Al^eflo]^ Al^s-ofl 

X\ TB^ 1 0141-01 s)-oj t^Kt S^Rr €7fl ^ ^ 

[3^* 24] 

^1 1 *J- ^l^r ^ 2 *J- vfl*l^ ^1 12 tfl*l^ 54 «J- T^l^r 55 *J- 

^^^01 ^ ^01 oj-ci- Al^efloi^ t^o] aI^o^ 3|.^6fl^ 
^ #3 ^ 1 o1a o voi Al^efloi^ Al^^ollAi 7M13E.7> ^-S-ft DUV*fl*l 

ol ]_ ol Aj-ol ^ 2fl^S-oll tfl*V ^l-Bfloq. Aj-71 Oj-rJ Al^eflol^ T^jo] ^ Al^-Bflol 
^ ^*fl 5*HHH 4>7l 7j-Al£7> -H DUV<4^ 3] X 2.^- 
^ oT^^xr^ol 2.^ ol f ^ £-£.0. ^ AH-eflol^ ^1^1 1*> Oj^ol 

Al^-eflol^ aZf^OllA-1 Ol^i^l-^iS ol-g-^-71 4 V 7l ^^#ollAiq- Ol#Bl 

S-oHA-1 nil Ifl7l^ nfl A>ol^n>rl- vfl 7] ^ 

1 olAj-oi 3).oj ^EflS 7^§Kr y^^r 5.^}^ €711 ^ « 0 >^ 
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WW 25] 

*fl 23 *J- q^lfe 24 

^d\)*\ 7\^Q 1 7M5.7} ^A*b DUV^l^i^ 1 °l A o v ^ 31^31 #5] A j-Bfl^- 

^-fofl n^A-^ TB^ Aj-Bfl§ ^ofl^ i o^o} ^-Bfl# Jf-i£ Al^eflo]^ 

DUV^l^l^ l o]a o >o] ^^zn^s-o) Aj-^cq. 7j o^j tq-e|-^^ TB^l ^0^^ 

^ # fit ^^^-o.g.Ai m}^ X\^$]o)# 4^5LQ tfl 
7M£f ^]^}7ll ^j-^*}^ ^} ^ 
26] 
*fl 25 %H1 

7}X\S.7\ ^-S-tt DUV«1M3 l ol^i-o] ^7\}7J\^o) Aj-Bfl^l- ^-f^ n^A^ TB^l 

251 <£*]z\SLS. Al^-efloi^ ^sj^ ^dl ^^H, Al^-eflci^ 

1*> Al^eflol^ ^SJ Alofl Aj-7] 7HJ£7> ^A*!r DUV^H^l 1 ^Aj-o] ^ 
7-"x|f2] Aj-Bfl^ ^-fofl V^B\-X\^ TB^l Aj- Efll- A^Kr Al^o]^ X\^o] X\^} 
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X\^0_S. ^6fl DUV<^i£] 1 o]Aj-o] ^^zn^S-O^ Aj-Bfl^. 7$0-6\) 

S. ^^JfE-] g>Ai^ ^rflS ^^^^i ^§711 Til 

^Ht^H^ ^7iH-^#^ tfl^t- 7[Al£f ^]#§>7ll ^Tfl ^ 

27] 

*ll 1 *J- vfl^lfe *fl 2 *J- tfl*l^r 23 *J- vfl*l*r *{| 24 *J- iflx]^ 25 ^ 
*fl 26 vfl*lfe 54 *J- ifl*l^ *fl 55 D- ^ &<>H, 

^fl-Bjofl ojAf^ 2 <»1 ^ Al-i-iS|)6lBl#-i: °l-g-«H ^-7} 2 6]Aj-o] DUV oll 
X\2i\ 1 o]Aj-^ ^Tfl^^l #5] Aj-Bfl5f ^ -foil ^5}-^ TB^l Aj-Bfl# A o V 7l 2 

OjAj-C^ ^^.^olBl Zj-Zj-ofl 2 61^ Aj^eflcl^-i-Ol ^ S SL^t^O^^ Aj- 

7i 2 o]Aj-^ ^^0^5-^1 Ai^efloi^ 4t5l$} 
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*fl 1 ^ 2 tfl*l*r 3 *J- *fl 4 tfl*l*r 5 *J- 

*l^r *fl 9 ^ ^*l^r ^1 10 ^ ^^l^r 11 ^ ^l^r *fl 12 ^ i-fl^l^r ^1 23 

i-fl^l^r 24 ^ ^*l^r ^1 25 ^l^r *)1 27 ^l^r *)1 54 v^l^r *fl 55 

^Efl^l €31 2E tfl^Hl ^Efl ^31 S3E.5f ^7}°}^ V\-^ ^ 

29] 

a^H^M; 7 fl^ EliS-i^S^ ^ ^>s)l ^«3§H €31 ^ 

>$^€ 3HH^^ uilHSl^H^l ^3l§Kr 1 ^1^5] €31 J2-fr&^l ^^1# 
^o}^37 o]^ ^§Kr €31 &°H, 

#5flo]^ Al^#6fl^ 2 ^Aj-o^ 7 }X\SL7} DUV^l^S] 1 o]Aj-o] ^Tflzfl^-i-o] 

#31 3" ^-fofl O^A^ TB^l ^l^uL, ^ ^ll^H^ ^31^1 I*} <3 

^ll-AS Al^H^H 2 ^1^-5] Al^-5flo]Bll- oj-g-^ l*} 

^ll-5ll 0 l^ ^f^MH *1^El 2 <>jAj-o] Aj- 7 j 7>A]£7> ^A*!r DUV^H^l 1 o]^o] 

€3l7-fl^#5] ^i-Hfl^ ^-fofl n^A]^ TBS] ^Efl^s^-Bl Al^efloi^o] tf^o.^. 
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^1 2 °R>S] Al^eflolFl^ °)^}<^ %-X\d\] X\^z\]o}# ^4<asM 2 

^iL^ -g?fl ^ 
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*fl 21 ^ ^^l^r ^ 22 ^ vfl*l^ 23 ^ ifl*|^ *fl 24 i^l^r 25 
*J- ifl*lfe 26 *J" vfl^lfe ^ 27 *J- tfl*lfe *fl 29 ^o^, 

[3^* 31] 

^1 1 ^ ^*l^r *fl 2 vfl^l^ ^ 3 ^*l^r 4 ^ ^*l^r *fl 5 *J" vfl 

9 U- vfl*l^ *(| 10 ^^l^r ^ 11 *&■ tfl^l^- *fl 12 %1 tfl^l^ ^ 23 

24 i^^^r 25 ^*l^r *)1 27 ^*l^r *)1 54 *J- tfl*l^ ^ 55 
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Al^-^fl ^S>JL, ^7} ^ Al^eflo]^ t^jO] 1*1" 1 A] 

^"71 ^ ^11-511^^ #7ll <?] 1*} Al^eflol^^rf ig 3. 

32] 

*fl 31 %H1 

A o v 7l Al^-efloi^ cj-^o] !^ Al-^efloi^o^ 7>Al£7]- DUV 

31, ^l^reflol^ rfTil^l o]^oj ! ojAj-o) Al^eflol^oflAi Aj- 7 ] o>t£ A j °- 

bh°i^ #711 <y i*> >M-&^n°i^ oi n^i 7}aie 7 } ^a^v duv^i^^i i °i^ 

33] 

^ 23 *J- tfl^m ^ 24 %H1 &<H*1, 

X-l^ 1 o]Aj-o} 7>Al£7> DUV^l^^l 1 ojAj-o^ ^7H7-fl^S.^ Aj-Bfl5f 

Aj-71 ^ ^^El^&I^S. ol-g.3j.7l ^§}<*| 1 o]A o V^ #^6) A] 

#7fl°J o]«Lol 1S J ol^ Al^lo]^^- Aj-71 ^£ 1 ol^-oj 
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M- ^-Ajojg. ^€ tiioIh^s] LilHel^S^l ^flsm Aln^azj- ^^rt°ll tfl 

§>7ll S^}^ ^^1 

34] 

^1 33 %H1 &°H, 

^ ^Ht^H^ #31 °I i^l- o]^o^ Al^-efloi^s.^- aj 7 1 Ai^ 2 oi^ 

7M15L7> DUV^l^i^ 1 ^Til^l^ Aj-Bfls-ofl ^JfE^ a]^ ^ ^51 

^ s^o} A]^-5flolE|# 21$\ °]<# ^A^O.^ ^^\3L 2S\ o]Aj- ^A^O.^ A]^ 

511^1^ #^Kr XH^I, <=>14I #31^ 1*1- ^l^H^l *r*8 *1 

oil 7>AlJ=. 7 > DUV^l^i^l 1 <Wol ^7^^$\ Aj-Bfl* A^S^ A] # 

ello^ Al^oi Al^eiloi^ aItJt^o.^. ^oj ^ofl DUVollAl^ x o]^-s] ^)z» 

^#^1 Aj-Bfl# "f-ii #71 S14S1 Al^ellolBloU -M^^^ 61 Aj-Bfl# 7^ Jl A]-^ 
°1 ^ Al^-ellol^^-S A o V 7 ] cfoj ^^.^o-)^^ ^«S*Kf 4 
*cHH A J-£fl# Al^SflolAl A^o] Al^-5Ho]A£ A|^O.JL J=| 6fl ^ 

-fA}0_5. §1-01 Al^ellolE^l A^^t*) Al^ello^^ol Al^-5flolAl A] #2} SLS. ^)<£ 
^ollA-l W-Ei §>A-1^ & X\ t\\S. Al^§>^Al 4| 711 2Hl| ^ Til °] 

si uii^el^so]! ^fl^ Aln^^^f ^^#^11 tfl^ ^^J^S.A-1 HH}^ *1 

#511^1^ ^£5} A|7lll-^#oll tfl^ 7>Al£# Aj^Sl-Tll l^Ji^Kr ^ Tfl ^ 
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WW 35] 

*fl 1 *J" ifl*l^r 2 *J- vfi*l*r *fl 23 *J- tfl*l*r *{| 24 *J- vfl*l*r 33 

tfl^m 34 *J- ifl*l*r *fl 54 ifl*l*r 55 *J-<*fl , 

-f ^ AUDI'S o^o] is] a)J$r$n X\^r£\)o]^ o>^ Aj^^o] 

o] ! o]Aj-o] A^jzfl^o} A o v Efl# zj-zv^- ol-g-^ 2S) ^ X\^)o]^ 

°1 =-^.2.5. 4 V 7l 2 o]Aj-o] Al-^^flolBiS.^ ^1^0_S HH>^ 

^^a-^S-oH tfl^ 4J^MM| ^sr>^ ^7^1 ^ 

36] 

Al^^-oflAi 2 7MH7} DUV^lAi^ ! o]A o Vo] ^^yjq^-.^ 

Aj-BflSf Al-i-i||ol^ ^ ^d\] Aj-7] 7H£7l- ^A*!r DUV^l *\ 1 € 
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^ 2 c,]^ aI^oIe-I!- ^l-g-^ 4>7l l^V Aj^eflo]^ azf^oflAi 2 ^1^- 

^o] if *g 3 0.5. ^1^^- ^ oji^s. ^ Jlj o] ^^*\ X\^i])o)^_o} ^isjs]^ uzf^o]] 

& ^splJsM 2 °R>o} Al-^efloi^ ^^s(-<a^ ^^31, ^71 2 

7M£t -i^i ^ 

M?* 37] 
[3^8" 38] 

37 *J- tfl*l^r *fl 57 *J- ifl*|^ xfl 58 5a°H , 

^•71 ^^ofl^^l Al^eflo]^ ^7} 1 olA o >ol ^7llzfl^#o]l cfl^V Aj-Hfl 
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39] 

*fl 38 *J- ^fl*lfe 64 vfl*l*r *fl 65 &<>H , 

13^8" 40] 

^ 38 vfl*l^r 64 *J- ^x]^ ^ 65 5U°H , 

[33 41] 

*fl 38 *J- ^*l^r 39 *J- vfl*l^ ^1 40 *J- ^*l^r ^| 64 *J- ifl*l^ ^ 65 
42] 

*fl 41 %H1 &°H, 

^o] ^1 ^*Jol 71^ 

43] 

*n 41 %hi sh^i, 

^*Jol ^ ^Sjol ^ 

44] 
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*n 37 %hi 5a°H, 

45] 

^ 44 vfl^l^ 59 $a°H, 

^71 ^H^^H^ Al^eflcl^c] Aj-ol^-yltitolji, Aj- 7 j ^^ofl^o] 
Al-i-^flol^o] o]wflE_^^o] ^ ^ y o >^ 

13^8- 46] 

*fl 44 *J- ^fl^lfe 59 ^Hl &<*H, 

4 v 7l ^^^1^1^ Al^eflol^o] SystemC Al#iSIM>a°l JL, #7l §>^^ 
°fl^^ ^m^l^l RTL Al^efloi^o] ^ ^ ^ ^ ^ yj-^ 

47] 

afl 44 *J- iflxl^r 59 «oHl &<H*1, 
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[3^8- 48] 

^ 47 %H1 5U°H, 

>s-7i th^is^ ^eiH^i B^-oinj oi-g.«b ^-°i d j ^•i-^n^i-a^i 

^ ^ ^31 ^ 

13^8- 49] 

*fl 44 *J- ^*l^r 59 «cHl &°H, 

A^r <Q^>fl #°>^7l ^§H^, ^^ofl^o} Al^^flol^ oj-g. 

*M *HH*r^<M ^lf£ll 0 lM ^*J*Kr *m ^ ^711 ^ ^ 

50] 

*fl 44 *J- ifl^lfe ^1 59 %M1 

*W A o V %* <Q^^>fl ^>^7l ^H^T^H^] ^H^H^ 14f 

*H ^^^^ ^H^S A] !-5fl o-|^.g- ^] yl^ ^ ^ ^ yj- 

51] 

^ 49 ifl*l*r A 50 *oHl Si^H, 
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^ *°>^7l S^^^H o)^}^ Aj-^^ofl 

3^ ^ ^^1 ^ 

52] 

*)1 51 %H1 $X°1*], 

[3^* 53] 

51 $X°\*\, 

tfl^ ^^Mb>Efl ^Til ^ ^711 ^ Wj-tf 

13 t** 54] 

7>^S|-^ 3f 7 } S^M- ^-7> ^7>§>&| ^ 7.11-511 0] 

^ ^7^1 «y AltE|o]^ ^sJ^a-I ^rf Aj^eflc]^ r^joj !^ Al^eflo]^ 

ol^Lcfl 1 2] ol^ Al^ejlol^s.^- A^H^ ^/JfolL} ^Tlj 2 Bi| 

^^.S Til uilS^^S^l ^fl*}fe 1 ^14^ ^7ill-^#ofl cfl^ 
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-#7] 1 ©H v ^ Al^efloiEi# ©1-g-^ 4>7l Al^ell©!^ t£7\)°1 lx\ Al^eflo]^ 

55] 

T=f a]^]©]^ cj-Tfl©} 1^1- Ai^ell©!^^ ^7ll<y 1*1- ©l^ is] 

©1^ Al^5ll©l^s-3L M-^p©!^ ^Sj^, #7] Al^-511©!^ ^Tfl^I 1*} A]# 

i*IM^ ^J^>l #7] ^ #711 ©1 1*> IS] ©l^l-o) 

el^H^l €^fl*Hr 1 °R>sl ^^.s-.^ cfl^ Al^l©!^©! ©1^©^ ^ ©} 

2f^°lH SUS.-^- ^} ^iLS. -^^^ 7fl©]H^^l 

ullHel^S^l ¥-7} ^7]- s]S# ^ iSB^Hf *}¥*]-€ H o^ 

^7]- §1-31 , #7l §>^r Al^efl©!^ tJrTfl ©1 ix> Al^efl©!^^- #7] J^^s] ^ 
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56] 

Al^§]-7ll ^r^Rr ¥^H1, €-3-^H ^ ^llr^H^H^r 1 ^^] zfl^]-& 

57] 

*)1 37 %H1 SH^I, 

5E^>JL, A o V 7l 1 o^o] 4^^- ^^oflAi o]^-^ ^fl^ # 

13 t 1 "* 58] 

^ 37 %H1 
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59] 

37 5^*1, 

& ^7} ^Oj^ §Rr 4131 ^ ^ ^31 ^ U"^ 

13^8" 60] 

44 *J- ^*l^r 59 *J-°H 
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n ^ ^ ^ u-^ 

61] 

^ 44 *<k vfl*l^ ^ 59 91°]*], 

31 ^ ^711 ^ ^ 

13 ^"tf 62] 

*fl 44 *J- i^x]^ 59 &<H>H, 

^H^r^H^ Al^ol^o] S ej^j^-7lti> Xl^eiloj^olji, ^7} gj. 
fl*r^H3 Al^efloi^oi Aj-o-|s_ 7l yi- Al^^ci^o] €31 ^ ^ €31 ^ H o V 

13^8" 63] 

*fl 44 *J- xflxl^ *j| 59 Sl^H, 

A o v 7l ^fl^ofl^s] Al^^ol^ol *J<fl^ Al^-^ol^olj7 ; a o v 7 ] g>^^ 

ofl^S] *l#^IM4i d l Sll^liBl^^ Al^Eflol^o] ^ ^ ^ ^ tg-ig 
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*fl 37 *J- 57 vfl^l^ *fl 58 &<>H , 

65] 

*fl 38 *J- ^fl^lfe 64 
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